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Introduction
The present study has a primary aim of reviewing the members of the family Hookeriaceae in the Philippines. subdivisions of the family are considered fist, and these are followed by the systematic review of the family in the Philippines. The family Hookeriaceae has been repeatedly revised in recent years by Miller (1971) ,Crosby (1974) ,and Buck (1987) . Its relationship with other pleurocarpous families was discussed by Robinson (1971 Robinson ( ,1986 who suggested a previously unrecognized closeness to the Sematophyllaceae and Hypnaceae. Buck (1987) , believing in the heterogeneous nature of the family delineation and following the leads given by his predecesors (Miller, 1971; Crum, 1984; Allen, 1987a) , proposed a formal split into five groups: Hookeriaceae (sensu stricto), Daltoniaceae, Callicostaceae, Leucomiaceae, and Adelotheciaceae. Although Buck (1987) based his new familial treatment on a combined consideration of both the sporophytic and gametophytic characters, the placement of some genera, in our opinion, is still unsatisfactory. For example, the circumscription of the redefied Hookeriaceae fide Buck Hypopterygiaceae, in the vicinity of Hookeria is, at least, controversial. Buck (1987) justified his transfer of three cyathophoroid genera from the Hypopterygiaceae to the Hookeriaceae on the following shared character combination: little or un-branched stems, unbordered leaves, double costae, and hexagonal and porose leaf cells. The ranked foliation of the cyathophomid genera is thought to have evolved separately from that of Hypopterygium. However, a close re-examination of these similarities between the cyathophoroids and the hookerioids suggests to us that they are more likely the result of convergent evolution. The double costae of the Cyathophorum group are short, and the ranking of the leaves is unlike anything in the Hookeriaceae. Furthermore, leaves with hexagonal cells with or without borders are a rather widespread specialization. None of these characters seems particularly indicative of a close relation between the Cyathophorum group and the Hookeriaceae including Hookeria.
One distinctive gametophytic difference between the cyathophoroid and hookerioid m a is their stem anatomy. In the former group, the stem anatomy shows a layer of thick-walled epidermis surrounding the cortex and a large central strand consisting of numerous small, hexagonal, and thin-walled hydroid cells. There is cellular differentiation within the strand. This is true in most members of Hypopterygiaceae (cf. Frey and Richter, 1982) . In contrast, most hookerioid genera do not have a differentiated central strand in the stem. In a few genera like Hookeria, Calyptrochaeta, and Achrophyllum where central differentiation occurs in the stem, the central strand is a weakly defined group of parenchyma cells.
Also, the leaf cell anatomy varies between the two groups. In Cyathophorella, Cyathophorum, Dendrocyathophorum, and Hypopterygium, the leaf cells have well developed pits on lateral walls, a feature seen comparatively rarely in members of Hookeriaceae. Furthermore As to sporophytic characters, Noguchi (1952) has emphasized and illustrated their similarity in Hypopterygiaceae. For example, Cyathophorum and Dendrocyathophorum have a cucullate calyptra and a cross-striated, unfurrowed exostome with cilia present on the endostome, characters allegedly incongruent in Hookeriaceae. The exception is Cyathophorella which appears to have a papillose exostome with a median zigzag line, reminiscent of the daltoniaceous exostome. In spite of the fact that the cyathophorelloid exostome is generally papillose, careful microscopic examination shows the dense papillae are sometimes borne on low ridges or folds formed on the outer surface of the exostome. We tend to interpret this as a modified hypopterygioid peristome. Furthermore, the outer and inner layers of the exostome in Cyathophorum and Cyathophorella are more or less equal in thickness, unlike the daltoniaceous or hookeriaceous type of exostome described by Allen and Crosby (1986) and Buck and Vitt (1986) . This is reflected in the fact that the exostomial teeth neither bend outward nor curve inward when wet.
Considering all the evidence at hand, we prefer to keep the three cyathophoroid genera in or near the Hypopterygiaceae.
We also examined under the SEM the papillose exostomes of Actinodontium, Daltonia, Distichophyllidium, and Leskeodon in an effort to understand their inter-relationship. Much to our surprise, the details of their peristomial designs are different and can be described in three types based on the size and thickening of each of the dorsal and ventral exostomial plates, the presence or absence of high trabeculae on both sides of the plate, and the alignment and composite nature of surface papillae . These three types are: the daltonioid, actinodontoid (lepidopiloid?), and distichophyllidioid. The exostome of Asiatic Leskeodon can be included under the daltonioid type. Clearly, this reenforces the view of Buck (1987) that it is phylogenetically incorrect to place all hookeriaceous m a with papillose peristomes in a single separate family. We consider this as evidence that the character of exostomial papillosity has arisen independently at least three times in the family Hookeriaceae, perhaps more. Future work will probably show that papillose peristomes have also arisen at least twice in the related family Sematophyllaceae.
On the other hand, hookeriaceous taxa like Calyptrochaeta, Callicostella, and Distichophyllum, with cross-striolate exostomid teeth and with a distinct median gap, are relatively uniform in the details of their peristomial designs. The reported "striae" are actually distinctive plate-like extensions from the outer or dorsal exostomial layer forming a pile or stack between the well developed dorsal trabeculae (Figures 35, 38) . They are termed "lamellulae" here for want of a technical term. They may or may not be studded with papillae.
Because the scope of our study is restricted to the Philippine species and related taxa, the results do not provide us with an adequate basis for a new interpretation of the family organization. We are accepting, therefore, a broadly defined family in this treatment. We suspect that the tendency to subdivide the family results more from the richness of striking characteristics than from excessive phyletic diversity in the family.
For those who seek a homogenous or natural familial classification with a narrower family concept, we suggest that a narrower Hookeriaceae may contain only Hookeria. The segregated Callicostaceae of Crum (1984) and Buck (1987) , at its best, would represent those elements with two costae distinct from the base, including Bryodusenia H. Robinson. The Daltoniaceae, at its best, represents the forms with a single costa or a costa branched above the base, including Achrophyllum, Adelothecium, and Bryobrothera. The present authors, do not accept the implication of other studies that the forms with single costae are primitive in the group. As suggested by Robinson (1975 Robinson ( , 1986 , all the strongly costate forms, both the single and double, are derived from basically short and doubly costate forms of the type seen in the related families Ptychomniaceae, Leucomiaceae, and Sematophyllaceae. Some of the genera with single costae such as Calyptrochaeta and Achrophyllum betray traces of their double-costate ancestry by the branching of their costae.
Most of the genera with the specialized isodiametric median leaf cells seem to fall within the daltoniaceous group of the family. Nevertheless, the characteristic, in combination with a contrasting border of narrow cells, is found in such callicostaceous genera as Cyclodictyon and in scattered genera elsewhere among the mosses, including some of the acrocarps like Mnium and Tortula mniifolia (Sullivant) Mitten. The character alone cannot be considered as evidence for or against close relationship. The highly specialized nature of the leaf cells in the daltoniaceous series, however, supports the specialized nature of the group within the Hookeriales.
Our revisionary study of Philippine taxa falls within the old familial limit circumscribed by Fleischer (1908) and Bartram (1939) , excluding Chaetomitrium Dozy & Molkenboer and Chaetomitriopsis Fleischer. Chaetomitrium, Chaetomitriopsis, and Dimorphocladon Dixon (Dixon, 1922) are three related genera in the Hookeriaceae, sensu lato, which occupy a relatively isolated position. Their discordant features are the narrowly oblong to vermiform, often prorulate leaf cells, much enlarged perichaetial leaves, and a hypnaceous peristome. We agree with Buck (1987) in transfemng these three genera to Hypnaceae sensu Nishimura et al. (1984) , or at least into some family closer to the Hypnaceae. However, in order to account for all the taxa treated in the Hookeriaceae by Bartram (1939), we include a tentative key to the revised Philippine species of Chaetomitrium.
In 1939, Bartram described some 30 species and 10 genera of Philippine Hookeriaceae. In 
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Costae strong, reaching at least half the leaf length . . . . . . . . . . . . . . . . The name, Pterygophyllum Bridel, is invalid having originally included the type species of the genus Hookeria. The name has been replaced by Achrophyllum (Crosby, 1972; Vitt and Crosby, 1972) .
The main distribution centers of the genus are in the Southern Hemisphere with two species reaching Malesia: A. javense is widespread, while A. dentatum (Hooker f. & Wilson) Vitt & Crosby is reported here for New Guinea.
NOTE ON Pterygophyllum novae-guineae
Bartram (1961) described Pterygophyllum novae-guineae as a much more robust plant than P. dentatum, having longer leaves that are coarsely toothed above with multicellular teeth. However, the plant size and the leaf dentation of Achrophyllum dentatum are variable features noted by Sainsbury (1955) in New Zealand populations. In addition, our own examination of herbarium specimens of Achrophyllum dentatum from New Zealand, Australia, and Chile further shows that the length of the leaf costa and the shape of the leaves are equally variable.
We think that the two species are best treated as synonyms. Thus, A. dentatum is reported here as new to New Guinea (= Pterygophyllum novae-guineae, syn. nov.) .
Achrophyllumjavense is also known from New Guinea. It differs from A. dentatum in having an acute to acuminate leaf apex and a much more strongly erose leaf margin. In A. dentatum, the laminal cells are 45-60 pm in diameter, the leaf apices are mostly obtuse or rounded and the cells of the marginal teeth are 30-36(-60) This is a genus of small, epiphytic plants, very much like Dultonia in general habit. The leaves are silky yellow-green or dark-green, and densely cover the stem. They are doubly costate, but the costae do not protrude abaxially. The stem cross-section consists of a weakly differentiated epidermis enclosing a group of parenchyma cells. Often, a cluster of brown, thin-walled stem epidermal cells grows outward from the leaf insertion forming a pseudo-alar structure. The calyptra is mitrate and the base is laciniate instead of fiinged with cilia. The erect capsule is without collenchymatous exothecial cells.
Two species have been reported from the Philippines; but one,A. ascendens, lacks a definitive herbarium record. Actinodontium rhuphidostegum is widespread in the Malesian region.
Genus Bryobrothera
Btyobroihera Theriot, Rev. Bryol., 47:26,1920. [Type: B. crenulata (Brothems & Paris) Theriot.] The position of this monotypic genus has been shown to be with the Hookeriaceae by Norris and Robinson (1979 Bot. Suppl., 1:136, 1859. [w: C. papillata (Montagne) Mitten.] The generic name Cullicostellu has been shown to be a later synonym by Crosby (1975) who replaced it with an earlier name, Schizomirrium Bruch, Schimper, & Gumbel. However, the name Cullicostellu, which has long been in use, was proposed for conservation by Koponen and Isoviita (1984) . The proposal was approved at the 1987 Berlin Congress.
The genus is characterized by the presence of two strong and abaxially protruding leaf costae. The calyptra is notable in being large, covering the entire capsule, strongly plicate and laciniate at base, but without a hairy basal fringe. The calyptra proper is only sparsely hairy, being scabrous near the tip. The exostome teeth are typically hookeriaceous with a cross-striate pattern and a distinct median furrow.
There are two known Philippine species of Cullicostellu in this largely neotropical genus. Buck (1987) Rmms.-Although this species is noted for its polymorphism, few have described the observed variations in detail. In general, the ventral leaves, which are in direct contact with the moist substrate, tend to be more lanceolate and long-acuminate than the dorsal and lateral leaves. Also, the cells of the ventral leaves become more rhomboidal-oblong in outline with only thin walls. Often the single papilla over the cell lumen is weakly developed and may be absent from the cells of many ventral leaves. Plants having only a few papillose leaf cells are often incorrectly named C. prabaktiana. The marginal teeth of the leaves are equally variable. Each tooth segment may be formed by one to many cells, often becoming bigeminate to trigeminate apically. The abaxial surface of the leaf costa can vary from smooth to spinose or even lamellate. These variable characters appear to be unreliable bases for specific as well as infra-specific classification.
As presently interpreted, C. papillata is widespread in the paleotropics. It is very common in Philippine lowland rainforests. REMARKS.-Contrary to the claim of Bartram (1939), this is actually a rare or uncommon species in the Philippines. We have seen only three undoubted collections from the region. Except for the smooth leaf cells, it resembles the preceding species in most details. As in C. papillafa, the leaf shapes, marginal dentation of the leaf, and the abaxial surface ornamentation of leaf costae of C. prabaktiana are variable characters.
One Philippine specimen of C. prabaktiana with lamellate leaf costae (Leiberg 1224, US) was named C. beccariana (Hampe) Jaeger by Brotherus. However, this plant has some leaves with smooth to spinose costae.
Most specimens of C. prabaktiana have been collected from very wet environments, a condition that appears to cause the partial disappearance of leaf papillae in C. papillata. When more collections of these two species are studied and analyzed in the light of a better understanding of the environmental effects on the morphogenesis of moss plant organs, specially the leaf papilla formation, the two may prove to be conspecific.
Callicostella prabaktiana is known also from Java, Borneo, peninsular Malaya, and Indochina. The generic name Eriopus Bride1 has been found to be illegitimate (Margadant 1959; Crosby 1974) , and has been replaced by Calyptrochaeta. The genus is characterized by a complanate and heterophyllous foliation, often with attenuated branches bearing numerous filiform propagules in the leaf axils, and a spinose or hirsute seta.
Genus
In the Philippines, species concepts have traditionally been based on variation in a few gametophytic characters such as the leaf border, leaf cell morphology, and the leaf outline. REMms.-Calyptrochaeta microblasta was considered a synonym of C. parviretis by Bartram (1939) . The species, however, can be distinguished from all other Philippine species by the following characters: (1) plant size small, with a lax foliation and a firm leaf texture that gives the plant the aspect of a species of Epipterygium; (2) smng leaf borders, especially near the apex, consisting of 3-4 rows of linear cells; (3) short upper leaf cells as in C. parviretis; (4) leaf apices to 450 p long, consistently longer than all other species of Philippine Calyptrochaeta.
In addition, the presence of a nearly naked mass of filiform propagules borne terminally on attenuated branches is unusual and is known only from a few other taxa in the family (Allen, 1987b) .
Calyptrochaeta microblasta is a Philippine endemic (Brothe m , 1913). It has been collected from several islands in the country, mostly from limestone areas. 3.4.35-38 Erwpus ramosw Fleischer, Musci F1. Buitenzorg. 3:1007 Buitenzorg. 3: , 1908 [Types: West Java, Tjibeureum, (Noguchi, 1937) parviretis are commonly seen in mossy forests from mid-to high altitudes (-500-2500 m). Past circumscriptions of the two species have emphasized the size and shape of the upper leaf cells, which vary greatly in lateral, dorsal, and ventral leaves from the same plant. The use of the leaf cell size should be confined only to mature lateral leaves. We found the width of the leaf border also a reliable diagnostic character. The perichaetial leaf apices of both taxa which were nicely illustrated by Fleischer (1908) , are another useful character to distinguish the two taxa.
Calyptrochaeta remotifolia may prove difficult to separate from C. ramosa. The latter has, in general, shorter leaf cells in the upper half of the leaf and narrower leaf borders. Also, the perichaetial leaves of C. ramosa have acuminate apices, which are unlike the blunt perichaetial leaves of C. remotifolia.
Genus Cyclodictyon
Cyclodictyon Mitten, J Mitten.] This genus is distinctive in having strong, double costae, a clearly differentiated leaf border, and lax leaf cells that are large, round to hexagonal, and smooth. It is largely a neotropical taxon with only one species represented in the Philippines.
Cyclodictyon blumeanum
Cyclodutyon blwneanwn (C. Muller) 0. Kuntze,Rev. Gen. R., 2835,1891.
Hookeria b h m a n a C. Muller Daltonia is a conserved generic name with a complicated nomenclatural'history (Crosby, 1%8). Having bordered leaves with a single costa, it bears a resemblance to Distichophyllum. However, the two genera are different in the degree of homogeneity of leaf cells as seen from the apex to the base. In Daltonia, only the proximal basal leaf cells are different in shape and larger in size than the rest of the laminal cells, while in Distichophyllum, the lower half of the leaf consists of enlarged rectangular-elongate cells that are morphologically different from the round-hexagonal upper leaf cells. Overall, the leaves of Daltonia also are narrower and more erectspreading than the leaves of Distichophyllum.
In addition, the exostome teeth on the outer surface of Daltonia are papillose while those of Distichophyllum are strongly cross-striated.
Daltonia, like Actinodontiwn, develops a bulging group of colored, thin-walled, pseudo-alar cells at the leaf insertion that are of stem origin. This feature is not well developed in Distichophyllum.
The New World members of the genus have been revised by Bartram (1931) who considered the perigoniaVperichaetial leaves, the peristome, the operculum, and the calyptra to be fairly stable characters,not useful for species delineation. In the Philippines, this also is true and the species are separated mainly on vegetative leaf characters.
There are four epiphytic species of Daltonia known from the Philippines. Their small size and tendency to grow in sparse patches probably contributes to the small number of collections deposited in various herbaria. Plants small, yellowish green, tuft forming. Stems simple or branched, without central strand, 5-10 mm tall. Leaves crowded, flexuose when dry, erecto-patent when moist, 2-3 mm long, narrowly lanceolate to linear, with a welldifferentiated border of 2-3(4) rows of linear cells, the margins entire, strongly recurved on both sides. Costa single, strong, ending some distance below the apex. Leaf cells oval to narrowly rhomboidal and short fusiform, 21-30 pm long and 4-6 pm wide, slightly thick-walled, becoming rectangular and lax only at base. Synoicous Fleischer (1908) , Bartram (1939) and Sainsbury (1955 Rmms.--ACCording to Bartram (1944) . this Philippine species resembles D. aristifolia in its aristate leaf apices, but differs from the latter in having longer leaf cells (Figure 1 1) Like Actinodontium and Daltonia, the stem cross-section shows little or no internal differentiation. A central strand is absent in all of the Philippine species studied. However, many stem parenchyma cells develop a "sieve plate'' structure with elliptic pits on their transverse walls, a peculiar feature illustrated by Fleischer (1908, fig. 168 ) and Noguchi (1956) . Hookeria is another genus in the family with a similar sieve plate development in the stem cell walls, but the stem cross-section of Hookeria shows a weakly differentiated central strand.
Key to the Philippine Species of Daltonia
The degree of heterophylly and leaf density along the stem axis is variable in Distichophyllum. Compared to the lateral rows of leaves, the two alternate rows of median leaves are variable both in their leaf morphology and leaf cell areolation. Thus, the foliar taxonomic characters described below in the species treatment refer only to the mature, lateral leaves.
Furthermore, the leaf habit in dry state, the degree of homogeneity of cell size in the upper half of the leaf, the length of leaf costa, and the width of the leaf border are all variable to some extent. Still, within a limited range of variation, they can be used effectively for separation of related species.
The perichaetial and perigonial leaves, surprisingly, are rather uniform in many species. Iwatsuki and Tan (1979) . Our present study, which includes three as new synonyms, shows a total of 14 species, five of which are new additions to the local moss flora. Distichophyllum jungermannioides and D. nigricaule var. nigricaule have not been found in the Philippines, however, they are included in the key inside parentheses since they are likely to occur in the country. 
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Key to the Philippine Species and Varieties of Distichophyllum
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Leaf apices round to obtuse, muticous . REhlARKs.-Known previously from Java, this species is a new addition to the Philippine flora. It is best recognized by its rather homogenous upper leaf cells, cuspidate leaf apices, and a somewhat carinate or folded leaf base. Distichophyllum nigricaule differs in having larger leaves (more than 2 mm long), larger paracostal leaf cells, more broadly cuspidate leaf apices, and stronger costae (Figures 23-28) . The leaf borders of D. nigricaule are also stronger, consisting often of 3-4 rows of linear cells as compared to 1-2 rows for D. brevicuspes.
Distichophyllum subcuspidatum differs from the present species in having a concave, more expanded leaf blade in the upper half, and a leaf base that is not carinate.
Distichophyllum subcarinatum Noguchi & Iwatsuki from Borneo (Noguchi and Iwatsuki, 1972) was characterized as having a distinctly carinate leaf and a short leaf acumen. Although the cells of D. subcarinatum were described as non-collenchymatous, it was illustrated in the original publication with collenchymatous leaf cells. It appears likely that D. subcarinatum may be a synonym of D. brevicuspes.
In the Fleischer Herbarium 0, both syntypes are present.
The specimen from Poentjak Pass is selected as the lectotype because of its abundance of material. The present species was first reported for the Philippines from Mt. Data by Iwatsuki and Tan (1980) . We add here a second locality: the Philippine National Botanic Garden, Quezon Province,Luzon CAHP) . It is also known from several localities in Borneo and Sumatra. Oct-Nov. 1982 (CAHF').
Distichophyllurn catinifoliurn
Distichophyllurn collenchyrnatosurn
REMARKs.-Distichophyllum collenchymatosum is a subtropical species in East Asia with its southern limit in the central Philippines (Tan and Iwatsuki, 1983) . It can be confused with D . nigricaule, from which it differs in having a narrower leaf border. In spite of its species epithet, this species does not develop leaf cells that are as strongly collenchymatous as in some other local species. Bartram (1942) , the setae of D . cucullatum are papillose, while those of D . catinifolium are smooth.
Distichophylum cucullatum was known previously only from New Guinea. Its extension to the island of Mindanao in the southern Philippines is a disjunctive distribution pattern shared by a few other mosses such as Plagiotheciopsis oblonga (Brotherus) Brotherus ex Dixon (Tan, 1987 REMARKs.-Although D . cuspidatum was well illustrated by Dozy and Molkenboer (1846, pl. 33 ) and Fleischer (1908, fig. 169 ), this reportedly widespread species in Malesia and Oceania has not been well understood.
Recent authors (Bartram, 1939; Noguchi, 1956 ) have expanded its concept to include a number of species with similarly long-cuspidate leaf apices. The only Philippine specimen (Mt. Apo, Williams 2672) cited by Bartram (1939) as D . cuspidatum and the Taiwan specimens illustrated by Noguchi (1956) show a totally different leaf shape: ligulate with a narrowly triangular leaf apex terminating in a long arista (Figures 20, 21) . The leaf cells of these specimens are also collenchymatous, a feature not typically seen in D . cuspidatum. In fact, Williams 2672 is D . kinabaluense, a species Noguchi and Iwatsuki (1972) segregated from D . cuspidatum on the basis of their Bornean collections.
Furthermore,in D . cuspidatum, the broadest part of the leaf is just below the apex and is about 1 mm wide, while in the leaf of D . kinabaluense the broadest part is near the middle and is less than 1 mm wide (Figures 21,30 ). These two taxa may prove to be conspecific, but for the present, we believe that they are distinct species. Rmms.-The above species description is based on the Philippine materials determined by us on the basis of the original description and illustration in Noguchi and Iwatsuki (1972) . The identification has since been confirmed by examination of type material.
In Distichophyllum kinabaluense the length of the leaf acumina and costae can vary greatly in leaves taken from the same plant. For the distinctions from D . cuspidutum see the discussion under that species.
Distichophyllum iwatsukii Noguchi from Mt. Kinabalu, Borneo, was described as having a similar leaf cell areolation but the plants are larger with leafy stems up to 2.5 cm long and 4 mm wide (Noguchi and Iwatsuki, 1972 REMARKS.-T~~S Sino-Japanese species was first reported for the Philippines by Shin (1965) , from the Batan Islands located at the far northern tip of the country. Since then, several collections have been made from the high mountains of northern Luzon where the local flora has strong Himalayan and temperate Asian affiiities.
Among its local congeners, D . maibarae is rather characteristic in its oblong-lingulate leaf shape with a short mucro consisting of a few short, oblong to rhomboidal cells. These cells contrast strongly with the linear border cells, but are similar to the adjacent lamina1 cells. Occasionally, specimens of D . nigricaule may be found with a similar leaf apiculus, but the leaf borders of D . nigricaule are always broader or more strongly developed than those of D . maibarae.
The species is reported from mainland China, Taiwan, Japan, and the Philippines. In Indochina and the Himalayas the species may be present under the name, D . sinuosulum Dixon. The description and illustration of D . sinuosulum provided by Gangulee.( 1977) obovate from a narrow leaf base, 2-3 mm long and 1.5 rnm wide above midleaf, the apices broadly rounded above with one or two tiny apicula measuring less than 15 pm long. Costae strong, reaching near the apex. Leaf borders narrow, with 1(-2) rows of linear cells all around, the margins entire, undulate even when wet. Leaf cells hexagonal to polygonal, thickwalled, pitted, not collenchymatous, the submarginal cells in upper half of the leaf forming several rows of small (9-15 pm) cells; paracostal cells distinctly larger, 18-27 pm. Calyptra scabrous above. Setae scabrous, 7-8 mm long. Capsules ovoid to ovoid-oblong, the exothecial cells strongly mamillose. Plant small to medium size, dull yellow-green, mat-forming. Stems dark brown, prostrate to procumbent, slender, 2-6 cm long and -2.5-3 mm wide including the leaves, laxly foliate, Leaves strongly crisped when dry, 2-2.5 mm long and 1-1.25 mm wide, short-ovate to obovate, at times broadly oblong, the apices rounded to broadly obtuse, shortly apiculate, the acumina 30-60 pm long. Leaf borders broad, well differentiated at leaf bases, with 2-3(-4) rows of linear cells and measuring 15-21(-30) pm wide. Costae moderately strong, to 2/3 of the leaf length or shorter. Leaf cells round to hexagonal, (18-)21-30(-39) pm, thin-walled, weakly , 1855-1870) , the specimen at the New York Botanical Garden was selected as the lectotype.
In Distichophyllum nigricaule, the leaves tend to be more oblong and narrowly obovate, although broadly oblong ones are not rare. On the other hand, the leaves of D. gracilicaule are mostly broadly elliptic to broadly oblong, as illustrated by Fleischer (1908, fig. 168 ). These differences appear to be insignificant for the group, and the two taxa should be united. nigricaule, we include a species description based on our examination of the lectotype at NY for purposes of comparison. Plants small to medium size, mat-forming. Stems dark brown, slender, 1.5-3 cm long and 2-2.5 mm wide including the leaves. Leaves strongly contorted when dry, 1-2.5 mm long and about 1 mm wide, oblong-elliptic, oblanceolate to short-lingulate, the margins entire, undulate, with strong 
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REMms.-When D . cirratum was fiist described by Renauld and Cardot (1 896), it was compared to D . cuspidatum which has a much longer leaf acumen. Fleischer (1908) correctly reduced it to a variety of D . nigricaule.
The var. cirratum has not been clearly distinguished, in the past, from the typical form of D . nigricaule. The differences between the two taxa are discussed above under D . nigricaule var. nigricaule. In addition, the leaf acumina of var. cirratum, measuring 60-105 p long, are longer than those of var. nigricaule, which measure about 30-60 p long. The description of D . nigricaule in Fleischer (1908) better fits the present variety.
Distichophyllum perundulatum (Dixon, 1935) from Borneo is identical with this variety. Plants similar to var. cirratum in habit, size and leaf shape. Like var. cirratum, the submarginal cells are 9-15 p in diameter, and are markedly smaller than the 21-27 p paracostal cells; the leaf borders are as broad, consisting of 3-4 rows of linear cells (Figure 25 ). However, in var. elmeri, the leaf apices are muticous or very shortly mucronate (6-9 pm) and the costae never reach the leaf tips (Figure 26 REMARKS.-Brotherus (1909) distinguished D . elmeri from D . nigricaule by its different leaf form and its broader leaf border. Later, this species was reduced to a synonym of D . nigricaule by Bartram (1939) , who did not examine the original material. The species was described by Brotherus (1909:656) as having leaves narrowly oblong, about 2.5 mm long and 0.9 mm wide, with undulate margins consisting of strong borders of 3-4 rows of cells and marginal leaf cells much smaller than the inner ones, and this compares well with D . nigricaule var. cirratum. Our examination of the type of D. elmeri confirms their close relationship.
Distichophyllum nigricaule var. elmeri (Brotherus) Tan
Typical plants of var. elmeri are easily separated from var. cirratum and var. nigricaule. This led Noguchi and Iwatsuki (1972) Plants small to medium size, in thin mats. Stems procumbent, branched, often becoming ascending, to 3 cm long and 4 mm wide including the leaves. Leaves crisp when dry, narrowly oblanceolate to broadly obovate and spathulate. Leaf borders narrow, consisting of 1-2 rows of linear cells, weakly differentiated into one narrow row of short rectangular cells near the round apex, the margins plane, finely denticulate by the prominent cell angles near the apex. Costae reaching l/2-2/3 of the leaf length. Leaf cells mostly large, round-hexagonal, thin-walled, not collenchymatous, with several rows of submarginal cells, about 12-24 p wide, clearly smaller than the 30-48 p inner paracostal cells. Sporophytes not seen.
Rmms.-Like D . maibarae, this species was first collected in the Philippines from the Batan Islands (Shin, 1965) . Its leaves are distinctive in having a broadly obovate to spathulate outline with rounded, denticulate apices. The peculiarly toothed leaf apices were accurately illustrated by Noguchi (1956) . It has yet to be re-collected in the Philippines. The Malayan taxon, D . denticulatum Dixon, is closely related to the present species in having similarly rounded and toothed leaf apices. The two taxa differ from each other in the more narrowly obovate to oblanceolate leaves with fewer rows of smaller submarginal cells in D . denticulatum. Perhaps more collections of both taxa in tropical Southeast Asia will bridge this observed morphological gap and prove their synonymy.
Distichophyllum undulatum Bosch & Lacoste from Java and Borneo is also similar in having weakly toothed leaf apices. Nevertheless, D . undulatum has an apiculate leaf tip, the apical marginal teeth of the leaf are fewer and irregularly positioned, and the leaf cells are more or less homogenously small (12-21 p) in the upper half of the leaf. Another pronounced difference between the two species is in the width of the median leaf cells. In Compared to D . obtusifolium, D . osterwaldii can be distinguished by its total lack of a differentiated border in the leaf apex. Distichophyllum ostenvaldii is also a larger plant with entire leaf margins. These differences are best seen in fresh specimens where the leaf border cells are still fully turgid.
In rehydrated specimens of D . osterwaldii, some leaf border cells may stay collapsed, thereby creating a false appearance of having a faintly mthed leaf margin. Distichophyllum ostenvaldii is also known from Java, Borneo, Taiwan, mainland China, and Japan. Noguchi and Iwatsuki (1972) . Iwatsuki and Tan (1980) Noguchi and Iwatsuki (1972) and Iwatsuki and Tan (1980) The genus Hookerwpsis is in need of a world monograph. Over the years, its species composition has grown too large and too diverse to represent a namal grouping.
Dislichophyllum osterwaldu
The history of the genus was recently outlined by Buck (1987) who redefined the taxon to include only the two original Lesser Antillean species first proposed by Bescherelle as a section of Hookeria. The remaining species have been reassigned by Buck (1987) Because the genus consists of only two species in the study area and a few more in the tropical Asiatic region, we are content to stay with the traditional treatment in the absence of a satisfactory body of evidence to do otherwise. For those who wish to follow the generic revision of Buck (1987) , the two Philippine species should be placed in Thamniopsis. According to Fleischer (1908) and Gangulee (1977) , the calyptrae are mitrate and hairy, the setae smooth, the capsules 
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purpurea).
The leaf marginal teeth, the length of the costae, as well as the leaf areolation can be highly variable. Consistent characters include the presence of at least some deep purplish coloration, the broadly acute to obtuse leaf apices, and the bifid marginal teeth near the leaf apex. Dorsal and ventral leaves often assume a variety of shapes and in some cases may develop weak marginal dentation in combination with acuminate apices. Such atypical forms may be confused with H. wichurae.
In comparing the species to H. geminidens, Brotherus (1910) described H. utacamundiana as having only weak dentation on the leaf margins and a dioicous sexuality. However, Fleischer (1908) and Dixon (1916) reported that Javan and Indian populations of the latter are monoicous or autoicous. In addition, the leaf marginal dentation in the type of H. geminidens was observed by us to vary significantly. In the case of Hookeriopsis sumatrana and H. utacamundiana, the two differ only in the extent of their purplish coloration, angle of leaf insertion, and sexuality, characters not good for diagnostic purposes.
Likewise, the differences between the Indian taxon, H. The genus shows a combination of characters that calls into question the recent redelimitations of the family Hookeriaceae. Its leafy gametophyte closely resembles Distichophylhm but the sporophytic characters such as the non-collenchymatous exothwial cells and the papillose exostome without a median furrow are definitely not distichophylloid. Without capsules, specimens of Leskeodon can be difficult to place generically.
The enigma of Distichophyllum and Leskodon is a good example of the discordant evolution of the gametophyte and sporophyte. A parallel situation exists in another generic pair, Distichophyllum and Distichophyllidium. As mentioned by Norris and Koponen (1985) , these related generic pairs, which have almost identical gametophytes but radically different sporophytic designs, cast doubts on the appropriateness of the sporophyte oriented philosophy expressed by Crosby (1974) and Men et al. (1985) in their familial classification of hookeriaceous genera.
Recently, Noms and Koponen (1985) described a species from Papua New Guinea, Distichophyllum leskodontoides, that has leaves similar to those of Leskeodon acuminatus, but has a distichophylloid peristome. The specimen may indicate a plausible intergeneric hybridization between Distichophyllum and Leskodon, resulting in the odd combination of gametophytic and sporophytic characters. Already there are a few intergeneric hybrids reported in literature (Andrews and Hermann, 1959; Rushing and Snider, 1985) . In all cases, the structure of the diploid sporophytic body is the one affected by the cross-fertilization process. Of course, theoretically, the characters of the gametophytes could also be recombined in the hybrid sporophyte. Indeed, this is one area of cytogenetics and developmental morphology in bryophytes that has not been critically investigated.
In Southeast Asia, species of Leskeodon tend to be small to medium-size plants growing to 2 cm long. The somewhat complanately arranged leaves nearly always have a strong and firm border above. When dry, the leaves have a stiff appearance with a wavy marginal contortion. The upper laminal cells of Leskeodon are mostly hexagonal to subhexagonal-rhomboidal with sharp angles. They are longer than wide, moderately thick-walled, and arranged in a vertically oriented pattern along the leaf costa. They are never round-hexagonal and thin-walled as in most Distichophyllum species. In our opinion, the leaf cell areolation of Asiatic Leskodon is more similar to that of Calyptrochaeta than Distichophyllum.
However, when the New World species of Leskodon are studied and compared, two basic patterns of leaf cell areolation emerge. One of which, represented by L. andicola (Spruce) Brotherus and L. mariei (Bescherelle) Brotherus, approximates the leaf cell areolation of the Old World taxa. The other group, L. longipilus (Bescherelle) Bartram and L. cubensis (Mitten) Thbriot, has basically large, round, thin-walled cells with a weak costa, much more reminiscent of the members of Distichophyllidium from Southeast Asia. More strikingly, the weakly collenchymatous exothecial cells and the fragile, papillose peristomes seen in L. longipilus (Figures 55-60 ) also closely resemble those of Distichophyllidium, especially when seen under the SEM (Figures 61-63) . We have not been able to examine mature capsules of L. andicola and its related taxa to decide on the proper disposition of these neotropical taxa in relation to Distichophyllidium and the Old World taxa of Leskodon. It appears that a proper typification of the genus will be of critical importance in the light of the above described variations of leaf cell patterns. The species emphasized in the original description of the genus (Brotherus, 1907) Rev. Bryol. Lichenol., 30200,1961.) There are three species of Leskeodon known from the Philippines. Two of these, Leskeodon acuminatus and L. brevicwpidatus, are new additions to the local moss flora.
Key to the Philippine Species of Leskeodon Plants large, in dense mats, at times tufted. Stems 2-3 cm long and 4-6 mm wide including the leaves. Leaves complanate and slightly crisped when dry, 3-4 mm long and about 1.5 mm wide, long-acuminate to cuspidate at apex, the acumina stout, semi-twisted, 160-280 pm long and 48-72 pm wide basally. Leaf borders strong throughout, to 60 pm wide, with 2-4(-5) rows of thick-walled linear cells. Costa single, reaching mostly */3 of the leaf length, at times percurrent. Leaf cells sharply subhexagonal, (15-)18-24(-30) pm long, slightly longer than wide, becoming isodiametrically hexagonal toward margin and rectangular near base. Perichaetial leaves small, 1 mm long, acute-acuminate, weakly bordered, and shortly costate. Calyptra deeply fringed at base. Setae to 2 mm long, smooth below and scabrous above, Capsules ovoid, to 1 mm long, exothecial cells non-collenchymatous. RmARKs.-Leskeodon brevicuspidatus was described as a Distichophyllum by Bartram (1957) . In the protologue, the author mentioned the capsule but failed to notice the nature of the exostomial ornamentation. The holotype specimen at FH has two capsules showing the papillose exostome. A second collection from New Guinea (Robbins 2873) bears mature capsules having a papillose exostome without a median furrow.
The differences between the present species and L. acuminatus are outlined in our diagnostic key. The Philippine specimen collected from Mindanao compares well with the type at FH, except that the leaves are smaller and have longer leaf acumens ranging 153-300 pm long.
Leskeodon brevicuspidatus is a new addition to the Philippine flora. It is known from Papua New Guinea and Mindanao, Philippines.
Leskeodon philippinensis
Leskeodon philippinensis Brotherus, Philipp. I. Sd Plants large, light green in color, in flat, dense mats. Stems to 2.5 cm long, densely foliate, about 5 mm wide including the leaves. Lateral leaves elliptic-spathulate, entire, 4-5 mm long and 1.0-1.5 mm wide, gradually long-acuminate at apex, the acumina 90-120 p long, often twisted. Costae long, nearly percurrent. Leaf borders very narrow for the genus, consisting of 1-2 rows of linear cells, not well differentiated at leaf base. Leaf cells hexagonal, mostly large, 25-30 p in diameter, thin-walled, with only a few smaller submarginal cells.
Calyptra deeply fringed at base. Setae short, 1-2 mm long, smooth below, papillose above. Capsules small, ovoid, about 1 mm long. Peristome teeth papillose. REMARKs.-Brotherus (1918) , when describing Leskeodon philippinensis compared the species to L. acuminatus and considered them to differ in "foliorum forma cellulisque laxioribus." Indeed, the leaf cells of L. philippinensis are much larger and thinner-walled. Later, Brotherus (1925) reported that L. philippinensis was synoicous and L. acuminatus was heteroicous or autoicous. This difference in sexuality does not hold true, since we have seen a synoicous specimen of L. acuminatus from Mt. Kinabalu, Borneo. We think the two taxa are best separated by leaf shape. In L. philippinensis, the leaves are elliptic-spathulate with both ends gradually becoming narrower. Bartram (1939) provided a good sketch of this peculiar leaf form. The leaves of L. acuminatus are typically spathulate with a greatly expanded upper half that becomes abruptly cuspidate. This Philippine endemic is known only from the type collection in Helsinki. The specimen labelled L. philippinensis at the Philippine National Herbarium in Manila is cited from Biliran Island, but no collector is given, and the specimen is apparently not an isotype. The packet contains material of L. acuminatus.
Notes on Philippine Chaetomitrium
The genus Chaetom'trium is unique among the hookeriaceous taxa in the following combined gametophytic features: unbordered leaves with short double costae, narrowly oblong to elongate, thick-walled and prorate leaf cells, and an enlarged perichaetium with often erose or sharply toothed leaf margins. Each of the marginal teeth of the perichaetial leaves consists of a long cell with a bigeminate tip, often projecting perpendicularly from the leaf margin.
The exostome structure of Chaetomkium is also atypical for the Hookeriaceae in which it has traditionally been placed. They appear cross-striolate under the light microscope, but the ornamentation of the outer exostomial plate actually consists of irregularly and incompletely formed folds or ridges studded with papillae Figures 39-42 ). This type of ornament is more commonly seen among Hypnalean taxa (Higuchi, 1985) . Dixon (1935) stated that Borneo (13 species) and New Guinea (14 species) represent the two "headquarters" of this remarkable genus. The Philippines, with 17 species, would seem to be a third center of local distribution.
Among the local species, Chaetom'trium seriatum Brotherus ex Bartram had been considered by Mohamed (1985) to be a synonym of the Bornean C. borneense Mitten. Our study of the types of these two taxa has led us to conclude otherwise. The Philippine specimens differ consistently from C. borneense in lacking an acute to shortly acuminate leaf apex. Perichaetial leaves of Philippine specimens are weakly toothed whereas the perichaetial leaves in the Bornean species are strongly toothed. The calyptra of C. seriatum is only sparsely fringed at the base, quite unlike that of C. borneense. The seta of C. seriatum is also longer than that of C. borneense. Apparently, Mohamed (1985) was overly influenced by the spirally ranked pilotrichelloid foliation shared by the two species. 
